In this paper, in b-metric space, we introduce the concept of b-generalized pseudodistance which is an extension of the b-metric. Next, inspired by the ideas of Nadler (Pac. J. Math. 30:475-488, 1969) and Abkar and Gabeleh (Rev. R. Acad. Cienc. Exactas Fís. Nat., Ser. A Mat. 107(2):319-325, 2013), we define a new set-valued non-self-mapping contraction of Nadler type with respect to this b-generalized pseudodistance, which is a generalization of Nadler's contraction. Moreover, we provide the condition guaranteeing the existence of best proximity points for T : A → 2 B . A best proximity point theorem furnishes sufficient conditions that ascertain the existence of an optimal solution to the problem of globally minimizing the error inf{d(x, y) : y ∈ T(x)}, and hence the existence of a consummate approximate solution to the equation T(x) = x. In other words, the best proximity points theorem achieves a global optimal minimum of the map x → inf{d(x; y) : y ∈ T(x)} by stipulating an approximate solution x of the point equation T(x) = x to satisfy the condition that inf{d(x; y) : y ∈ T(x)} = dist (A; B) . The examples which illustrate the main result given. The paper includes also the comparison of our results with those existing in the literature. MSC: 47H10; 54C60; 54E40; 54E35; 54E30
Introduction
In , Abkar and Gabeleh [] introduced and established the following interesting and important best proximity points theorem for a set-valued non-self-mapping. First, we recall some definitions and notations.
Let A, B be nonempty subsets of a metric space (X, d). Then denote: dist(A, B) = inf{d(x, y) : x ∈ A, y ∈ B}; A  = {x ∈ A : d(x, y) = dist(A, B) for some y ∈ B}; B  = {y ∈ B : ©2014 Plebaniak; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. http://www.fixedpointtheoryandapplications.com/content/2014/1/39 d(x, y) = dist(A, B) for some x ∈ A}; D(x, B) = inf{d(x, y) : y ∈ B} for x ∈ X. We say that the pair (A, B) has the P-property if and only if
where x  , x  ∈ A  and y  , y  ∈ B  . , we define a new set-valued non-self-mapping contraction of Nadler type with respect to this b-generalized pseudodistance, which is a generalization of Nadler's contraction. Moreover, we provide the condition guaranteeing the existence of best proximity points for T : A →  B . A best proximity point theorem furnishes sufficient conditions that ascertain the existence of an optimal solution to the problem of globally minimizing the error inf{d(x, y) : y ∈ T(x)}, and hence the existence of a consummate approximate solution to the equation T(X) = x. In other words, the best proximity points theorem achieves a global optimal minimum of the map x → inf{d(x; y) : y ∈ T(x)} by stipulating an approximate solution x of the point equation T(x) = x to satisfy the condition that inf{d(x; y) : y ∈ T(x)} = dist(A; B). Examples which illustrate the main result are given. The paper includes also the comparison of our results with those existing in the literature. This paper is a continuation of research on b-generalized pseudodistances in the area of b-metric space, which was initiated in [].
Theorem . (Abkar and
Gabeleh
On generalized pseudodistance
To begin, we recall the concept of b-metric space, which was introduced by Czerwik [] in .
Definition . Let X be a nonempty subset and s ≥  be a given real number. A func-
is b-metric if the following three conditions are satisfied: we have 
, 
. Definition . Let L be a topological vector space. The set-valued dynamic system (X, T), i.e. T : X →  X is called closed if whenever (x m : m ∈ N) is a sequence in X converging to
x ∈ X and (y m : m ∈ N) is a sequence in X satisfying the condition ∀ m∈N {y m ∈ T(x m )} and converging to y ∈ X, then y ∈ T(x).
Next, we introduce the concepts of a set-valued non-self-closed map and a set-valued non-self-mapping contraction of Nadler type with respect to the b-generalized pseudodistance.
Definition . Let L be a topological vector space. Let X be certain space and A, B be a nonempty subsets of X. The set-valued non-self-mapping T : A →  B is called closed if whenever (x m : m ∈ N) is a sequence in A converging to x ∈ A and (y m : m ∈ N) is a sequence in B satisfying the condition ∀ m∈N {y m ∈ T(x m )} and converging to y ∈ B, then y ∈ T(x).
It is worth noticing that the map T in Theorem . is continuous, so it is u.s.c. on X, which by [, Theorem , p.], shows that T is closed on X. The map T : A →  B such that T(x) ∈ Cl(X), for each x ∈ X, we call a set-valued non-selfmapping contraction of Nadler type, if the following condition holds:
It is worth noticing that if (X, d) is a metric space (i.e. s = ) and we put J = d, then we obtain the classical Nadler condition. Now we prove two auxiliary lemmas. 
Proof Let x, y ∈ A, γ >  and w ∈ T(x) be arbitrary and fixed. Then, by the definition of infimum, there exists v ∈ T(y) such that Proof From (.) we claim that
and, in particular, 
From (.) and (.) we then claim that
Let now ε  >  be arbitrary and fixed, let n  (ε  ) = max{n  (ε  ), n  (ε  )} +  and let k, l ∈ N be arbitrary and fixed such that k > l > n  . Then k = i  + n  and l = j  + n  for some i  , j  ∈ N such that i  > j  and, using (d), (.), and (.), we get
Hence, we conclude that
Next we present the main result of the paper.
Theorem . Let X be a complete b-metric space (with s ≥ ) and let the map J : X × X → [, ∞) be a b-generalized pseudodistance on X. Let (A, B) be a pair of nonempty closed subsets of X with A  = ∅ and such that (A, B) has the P J -property and J is associated with (A, B). Let T : A →  B be a closed set-valued non-self-mapping contraction of Nadler type.

If T(x) is bounded and closed in B for all x ∈ A, and T(x) ⊂ B  for each x ∈ A  , then T has a best proximity point in A.
Proof To begin, we observe that by assumptions of Theorem . and by Lemma ., the property (.) holds. The proof will be broken into four steps.
Step . We can construct the sequences (w m : m ∈ {} ∪ N) and 
By (.)-(.) and by the induction, we produce sequences (w m : m ∈ {} ∪ N) and (v m : m ∈ {} ∪ N) such that:
and
}. Now, since the pair (A, B) has the P J -property, from the above we con-
Consequently, the property (.) holds. http://www.fixedpointtheoryandapplications.com/content/2014/1/39
We recall that the contractive condition (see (.)) is as follows:
In particular, by (.) (for x = w m , y = w m+ , m ∈ {} ∪ N) we obtain
Next, by (.), (.), and (.) we calculate:
Hence,
Now, for arbitrary and fixed n ∈ N and all m ∈ N, m > n, by (.) and (d), we have 
Thus, as n → ∞ in (.), we obtain hold.
Step . We can show that the sequence (w m : m ∈ {} ∪ N) is Cauchy.
Indeed, it is an easy consequence of (.) and Lemma ..
Step . We can show that the sequence (v m : m ∈ {} ∪ N) is Cauchy.
Indeed, it follows by
Step  and by a similar argumentation as in Step .
Step . There exists a best proximity point, i.e. there exists w  ∈ A such that 
We 
The map J is a b-generalized pseudodistance on X. Indeed, it is worth noticing that the condition (J) does not hold only if some 
